WHAT IS CLAIMED IS: 

1 . A vertical cavity surface emitting laser comprising: 
a hybr^mirror comprising 

semiconductor mirror layers, 

an anti^h^se layer deposited on said semiconductor mirror layers, 
a dielectric mirror layers deposited on said anti-phase layer; and 
an ohmic contact formed^ak* anti-phase layer, within said hybrid mirror wherein said 
ohmic contact and said anti-pha(eJa$^royide mode selective optical loss to suppress higher 
order modes. 



2. The vertical cavity surface emitting laserMdaim 1 further comprising one or 
more current constriction apertures that inhibit current from beingSftj^cted into material beneath 
said ohmic contact. 

3. The vertical cavity surface emitting laser of claim 2 wherein said current 
constriction comprises an ion constriction Jayer formed by ion implantation within an active layer 
ofsaidVCSEL. 



4. The vertical cavity surface emitting laser of claim 1 further comprising a lateral 
index guide for controlling modal overlap with said optical loss. 
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5. The vertical cavity suijfacfe emitting laser of claim 4 wherein said lateral index 
guide comprises oxidation layers. | ; 

6 . The vertical cavity surface emitting laser of claim 1 wherein said dielectric mirror 
layers comprise alternating quarter wayifength layers of silicon nitride and silicon dioxide. 

7. The vertical cavity surface emitting laser of claim 3 wherein said lateral index 
guide comprises a thermal lens formed bV joule heating from current injection which creates a 
positive change in index with temperatinje gradients. 

8. "rhi^ertical cavity surface emitting laser of claim 1 wherein said hybrid mirror 
her comprises: 

a dielectric spacer layer fonn^a^p^danti-phase layer, wherein said dielectric mirror 
layers are distributed across said dielectric spacerlaye^and said ohmic contact, and wherein total 
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9. The vertical cavity surface emitting laser o/ claim 4 wherein thickness of^alayer 
between said dielectric mirror and said semiconductor mirror is spatially varied to introduce an 
effective lateral index guide by shifting cavity mode of sa/d VCSEL without substantially altering 

cavity loss of said VCSEL. / 

/ 

10. The vertical cavity surface emitting laser of claim 9 wherein said spatial variation 
of said layer between said dielectric mirror and said semiconductor mirror comprises a step 
function variation. Y\ 

11. The vertical cavity surface emitting fesero^claim 9 wherein said spatial variation 
of said layer between said dielectric mirror and s|id semiconductor mirror comprises a radial 
variation for single mode operation. 



12. The vertical cavity surface emitting laser of claim 4 wherein an upper surface of 
said semiconductor mirror layer is spatially varied to introduce ai 
u„ ci,;ftir,rr PQvih; mndi> r»f caiH VCSF.T . without substai 
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said semiconductor mirror layer is spatially varied to introduce an effective lateral index guide 
by shifting cavity mode of said VCSEL without substantially altering cavity loss of said VCSEL. 



1 3 . N^vertical cavity surface emittir g laser comprising: 

a lateral incfex-guide to suppress higheJ order modes, wherein said lateral index guide 

comprises ^ 

a hybrid mirror having semi#6n(^tor mirror layers; 
a dielectric spacer layer forr»ed / feia4^emiconductor mirror layers; and 
dielectric mirror layers formed on said^ielecttic spacer layer, wherein the 
thickness of said dielectric spacer layer is spatially varied to>ad;ally alter resonant cavity 
wavelength of said VCSEL and thereby providing a lateral index guide. 
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14. The vertical cavity surface emitting laser of claim 1 3 further comprising: 
an anti-phase layer formed on uppermost semiconductor mirror layer, and 

an ohmic contact formed on said antytehase layer, wherein said ohmic contact and said 
anti-phase layer provide spatially varying |pW>ss so as to further suppress higher order 
modes. 

15. The vertical cavity surface emitting laser of claim 1 4 further comprising one or 
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more current constriction apertures that inhibit current from being injected into material beneath 



said ohmic contact. 



n 



16. The vertical cavity surface emitpig^laser of claim 15 wherein said current 
constriction further comprises an ion constriction layer formed by ion implantation within an 
active layer of said VCSEL. 



A method of fabricating a single mode vertical cavity surface emitting laser 
comprising: 

1 0 forming a first rhmm on a substrate; 

forming an active layer^n^eayity on said first mirror layer; 
forming a semiconductoi(m}q^Qn ^aid active layer; 




forming an anti-phase layer on said semiconductor mirror layer; 
forming an ohmic contact on said anti-phase^a^er; and 



forming a dielectric mirror on said anti-phase layer^ 
wherein said ohmic contact and said anti-phase layer provM^mode selective optical loss 
to suppress higher order modes. 
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18. The method oil claim 17 further comprising forming one or more current 
construction apertures to inhibi^current from being injected into material beneath said ohmic 
contact. 

19. The method of\c\ai^i 18 further comprising forming a lateral index guide to 
control modal overlap with saidwtical loss. 

A method of fabricating a single mode vertical cavity surface emitting laser 

comprising: 

forming a firsl s miiror on a substrate; 
forming an active lay^m^ai^first mirror layer; 
forming a second mirroi^^^^ve^ayer; 
forming a dielectric spacer layer on^tdv^oqdmirror layer; 
forming a dielectric mirror on said dielectricSpa^^layer; and 

varying phase of said dielectric spacer layer to Wh^a^^T^ index g uide > thereby 
suppressing higher order modes. 



